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THE CINCINNATI MEETING OF THE AMER- 
ICAN ASSOCIATION FOR THE ADVANCE- 
MENT OF SCIENCE. 


The thirtieth meeting of this Society was held at 
Cincinnati, on the 17th of August and following days, 
and adjourned on the 23rd. 

The meeting opened with some discouraging fea- 
tures, due principally to the marked absence of many 
of the most prominent members of the Association. 
Among the absentees we noticed retiring President 
Lewis E. Morgan, of Rochester ; Professor Spencer F. 
Baird, Professor O. C. Marsh, of Yale; Professor 
Asaph Hall, of Washington ; Professor W. B. Rogers, 
of Boston; Professor Burt G. Wilder, of Cornell ; 
Professor Simon Newcomb, of Washington ; Professor 
George F. Barker, of Philadelphia ; Professor Alex- 
ander Graham Bell, of Washington, and Professor 
Alexander Agassiz, of Cambridge. 

It is agreeable to record that in spite of these de- 
sertions, which in most cases were unavoidable or due 
to sickness, the Cincinnati meeting has been in many 
respects most successful, showing that the “esprit de 
corps” of the great body of the Association is at a high 
standard and requires no fostering spirit to maintain 
its vitality. 

The following registration shows the attendance of 
members at the annual meeting since 1869: 
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At the recent Cincinnati meeting the attendance of 
members was about 550, which compares most favor- 
ably with all previous years, excepting the last at 
Boston, which from various circumstances was a phe- 
nomenal year of success. 

The growing popularity of the Association, or the 
increased interest of the massesin scientific matters, is 
shown by the registration of 400 new names on the 
roll of the Association, the majority of whom resided in 
Ohio, Indiana and Keniucky. 

An agreeable feature of this meeting was the exhibi- 
tion of scientific apparatus by those engaged in such 
manufactures. 

Messrs. Beck, Bausch and Lomb, Bullock, Queen & 
Co., and Sexton for Gundlach showed exhibits, which 
made it evident that microscopists can command all 
they desire from the optician, provided the one 
essential of dollars and cents are within their reach, 
and even in this respect improvements have been 
made, which have greatly reduced the expenses of 
microscopists. 

The following gentlemen acted as officers of the 
association on this occasion. 


CINCINNATI, 1881. 


Prestdent—GEORGE J. BRUSH, of New Haven, Con- 
necticut. 

Vice President, Section A.—WILLIAM HARKNESS, of 
Washington, D. C. 

Vice Prestdent, Section B,—E. T. Cox, of San Francis- 
co, Cal. 

Chairman of Permanent Subsection of Chemistry.—G. 
C. CALDWELL, of Ithaca, N. Y. 

Chairman of Permanent Subsection of Micrescopy.— 
A. B. HERVEY, of Taunton, Mass. 

Chairman of Permanent Subsection of Anthropology. — 
GARRICK MALLERY, of Washington, D. C. 

Chairman of Permanent Subsection of Entomology.— 
JOHN G. Morris, of Baltimore, Md. 

Permanent Secretary.—¥. W. PUTNAM, of Cambridge, 
Mass. 

General Secretary.—C. V. RILEY, of Washington, D.C. 

Secretary of Section A—E.T. TAPPAN, of Gambier, O. 

Secretary of Section B.— CHARLES S. MINOT, of Boston, 
Mass. 

Secretary of Permanent Subsection of Chemistry.— 
ALFRED SPRINGER, Cincinnati, O. 

Secretary of Permanent Subsection of Microscopy.— 
W. H. SEAMAN, of Washington, D. C. 

Secretary of Permanent Subsection of Anthropology.— 
J. G. HENDERSON, of Winchester, III. 

Secretary of Permanent Subsection of Entomology.— 
B. PICKMAN MANN, of Cambridge, Mass. 

Treasurer.—WI1LLIAM S. VAUX, of Philadelphia, Pa. 


Nearly two hundred papers, described in the follow- 
ing list, were entered to be read. 
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. The unification of geological 


TITLES OF PAPERS. 


. Magnetic survey of Missouri.—Fvancis E. Nipher. 
. On the effect of prolonged stress upon the strain in 


timber.—A. HY. 7hurston. 


. Numerical elements of the orbits of the seven Electrical 


Vortices, to whose motions atmospheric storms are 
principally due, with the processes by which they have 
been derived, and examples given of the application of 
the formula by which their positions on the surface of 
the earth can be computed for any given time.— 7/omas 
Bassnett. 


. Universal Energy ot light.—P/ny Lar/l Chase. 
. A new system of interest, discounts, etc.— Fames W, 


Robinson. 


. The constitution of the “Atom” of science.—J/s. A. B. 


Blackwell. 


. Cafions, as I have seen them, with some thoughts as to 


Wm. Bross. 





their origin. 
nomenclature.—Achard 
Owen. 


g. Recent discoveries, measurements, and temperature ob- 


II. 


12. 


13. 
14. 


15. 


16. 
rT. 


18. 
19. 
20. 


21. 


. Amylose. 


servations made in Mammoth Cave, Ky.—/. C. Hovey. 
A remarkable case of retention of heat by the Earth.— 
H. C. Hovey. 

Coal dust as an element of danger of mining ; shown 
by the late explosion in the Albion Mines, in Nova 
Scotia.—//. C. Hovey. 

The successful administration of nitrous-oxide for den- 
tal and surgical operations.—C. 7. How/and. 

An Iso-picraminic acid.—Charles IV. Dabney, Fr. 
Development of Sugar in Maize and Sorghums.— Peter 
Collier. 

A revision of the anatomy of the ethmoid bone in the 
mammalia.—Harrison Allen, 

The life unit in plants—Ayron D. Halsted. 

On Bopyrus manhattensis from the gill-cavity of Pala- 
monetes vulgaris Stimpson.—Carl /. Gissler. 

The uncivilized mind in the presence of higher phases 
of civilization.—Otis 7. AZason. 

The stone images and idols of the mound-builders.— 
Wm, McAdams. 

Some remarkable relics from 
Wm, McAdams. 

Stone implement showing glacier 
Adams, 


mounds in Illinois.— 


marks.— Wm, Mc- 


. The occurrence of Cretaceous fossils near mouth of 


Illinois river.— Wm. McAdams. 


. Mound-builders’ skeleton.— Watson C. Holbrook. 

. Stone implements in the drift.— Watson C. Holbrook. 

. Prehistoric hieroglyphics.— Watson C. Holbrook, 

. A contribution to Croll’s theory of secular climatal 


changes.— WV. F. McGee. 


. Influence of forests upon streams.—Dazid D. Thompson, 
. Alchemy, the cradle of Chemistry. 


Illustrated by lan- 
tern views.—/H/. Carrington Bolton. 


. The great primordial force.—H. 2. Rogers. 
. ‘* Mixed” or ‘‘ New Process” sugars. 


With methods 
and results of analysis. —//. IV’. Wiley. 

Its nature and method of manufacture. Its 
optical properties.—//, WV. Wiley, 


. Relation of reducing power as measured by Fehling’s 


solution to the rotatory power of commercial glucose 
and grape sugar.—Second paper.—//. IV. Wiley. 

On a new material suitable for stop-cocks and stoppers 
for reagent bottles,—//. IV. Wiley. 


. The stereoscope, and vision by optic divergence.— WV, 


Le Conte Stevens. 


35. The nitrogenous constituents of grasses.—Clifford 
Richardson. 
36, Mineralogical Notes.—Benjamin Silliman. 


37. 


38. 
39. 
40. 


On the influence of the structure of the nerve-fibres 
upon the production and conduction of nerve-force.— 
HT. D. Schmidt. 

The recurrence of faunas in the Devonian Rocks of 
New York.—//. S. Williams. 

Note on some Fish remains from the Upper Devonian 
of New York.—//. S. Williams, 

Note on specimens of Ptilophyton and associated fos- 
sils collected by Dr. H. S. Williams, in the Chemung 
Shales of Ithaca, N. Y.—¥. W. Dawson. 


4t. 
42. 
43- 
44. 








45. 
46. 


47. 


2. Life-history of the Buckeye Stem-borer. 


66. 
67. 
68. 





Compcsition and quality of American Wines.— Henry 
B. Parsons. 

On Dibromiodacrylic and Chlorbromiodacrylic Acids, 
—C. F. Mabery and Rachel Lioyd. 

On Chlortribrompropionic Acid.—C, /. Madery and H, 
C. Weber, 

Alhazen’s Problem: its history and bibliography, 
together with various solutions of it.—AZarcus Baker, 
Is the law of repetition the Dynamic Law underlying 
the Science of Chemistry ?—J/iss Virginia K. Bowers, 
A study of blood during a protracted fast.—Zester 
Curtis. 

A contribution to the study of Bacterial Organisms, 
and commonly found on exposed mucus surfaces, and 
in the alimentary canal of healthy individuals.—Geo, 
M. Sternberg. 


. Suggestions for improvement in the manufacture of 


glass, and new methods for the construction of large 
telescopic lenses.—G, W. Holley. 


. On the electrical resistance and co-efficient of expan- 


sion of incandescent platinum.—Z, Z. Nichols. 


. On recent deep-sea soundings in the Gulf of Mexico 


and Caribbean Sea, by the U. S, Coast Survey.—¥ £. 
Lilgard, 


. Symmetrical method of Elimination in Simple Equa- 


tions, by the use of some of the principles of Determ- 
inants.— Fas. D. Warner. 


. A Musical Local-telegraph alphabet.— William Boyd, 
. An Improved Sonometer,— /V. Le Conte Stevens, 


A new and improved freezing Microtome.— 7homas 
Taylor. 


. Anew and Improved Freezing apparatus for use in 


Surgical and Dental Practice, being a substitute for 
the ether spray.— Thomas Taylor. 

Bacteria and Micrococci, and their relations to plant cul- 
ture.— Zhomas Taylor. 

Electricity, Magnetism, Gravitation. Their phenomena 
considered as the manifestation of one force.—S, 5, 
Parsons. 


. The Berea Grit of Ohio.—Zdward Orton. 
. The Gold-bearing drift of Indiana.—Geo. Sutton. 
. On the amount of Glacial erosion in Ohio, Indiana and 


Illinois, with deductions therefrom.—Z. W. 


¢ lavpole. 


some 


. On the Discovery of an Archemediform Tenestellid in 


the Upper Silurian Rocks of Ohio.--Z. W. Clarpole. 
Sericoris in- 
strutana Clem.—£. W. Claypole. 


. Some needed reforms in the use of Botanical Terms.— 


Charles R. Ridler. 
Digital differentiation —A. F. Howe. 


The excavation of the Grand Cafion of the Colorado 


River.—C. £. Dutton, 

On the cause of the Arid climates of the Far West.— 
C. E. Dutton. 

Evolution and its place in Geology.—Zdward S. Ed- 
munds, 

A Short study of the Features of the Region of Lower 
Great Lakes, during the Great River Age; or notes on 
the Origin of the Great Lakes of North America.—f# 
W. Spencer. 


. On the inhabitants of N. E. Siberia, commonly called 


Chukchis and Namollo.— W. 7/7. Dall. 


70. A Lawgiver of the Stone Age.—//oratio Hale. 
. Lex cassine, the Black Drink of the Southern Indians.— 


Fohn G. Henderson. 


. Was the antelope hunted by the Indians on the prairies 


of Illinois ?— ohn G. Henderson. 


. Agriculture and Agricultural Implements of the Ancient 


Inhabitants of the Mississippi Valley.— Yohn G. Hen- 
derson. 


. Houses of the Ancient Inhabitants of the Mississippi 


Valley.— Fohn G. Henderson. 


. Comparative Differences in the Iroquis Group of Dia 


lects.—A/rs. Erminnie A. Smith. 


. Typical thin sections of the rocks of the cupriferous 


series in Minnesota.—WV. //7. Winchell. 


. The limited biological importance of synthetic achieve- 


ments in Organic Chemistry.—A Mert B. Prescott. 


. Ona mesal cusp of the deciduous mandibular canine 


of the domestic cat, Felis domestica.—Burt G. Wilder 
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79. Remarks on the Classification and Distribution of 
Producti—S. H. Trowbridge. 

80. Note on a comparison of Newcomb’s Tables of Uranus 
and Neptune, with those of the same planets by Le 
Verrier.—D. P. Todd. 

81. The Saroscope: Register of eclipses traced from Eden’s 
prime, 3939 B. C.—A. W. Brown. 

82. Pentachloramyl formate.—4/fred Springer. 

83. On the features of Equivalence to Chemical Elements, | 
shown by electricity and heat.— Samuel F. Wallace. | 

84. On a sign of logical connection in Equations.— Samuel 
F. Wallace. 

85. On an abbreviation in writing a long series of figures, 
and its use in calculations.— Samuel ¥. Wallace. 

86. Retarded Development in Insects.—C. V’. Riley. 

87. New Insects Injurious to American Agriculture.—C. | 
V. Riley. 

88. The Egg-case of Hydrophilus triangularis.—C. V. 
Riley. 

89. On the Oviposition of Prodoxus decipieus.—C. V. 
Riley. 

go. The Cocoon of Gyrinus—C. V. Riley. 

gt. Ozark Highlands.—G. C. Swallow. 

g2.—On the disposition of color—markings of domestic 
animals — Wm. H. Brewer. 

93. On the ancient Japanese bronze belts. —Zdw. S. J/orse. 

g4. On changes in Mya and Lunatia since the deposition of 
the New England Shell-heaps.—Zdw. S. A/orse. 

g5. On worked shells in New England Shell-heaps.—£dw. 
S. Morse. 

g6. Natural and industrial history of the White Pine in 
Michigan.-— Wm. Hosea Ballou. 

97 Experiments to determine the comparative strength of 
globes and cylinders of the same diameter and thick- 
ness of sides.— S. Marsden. 

98 On a convenient method of expressing micrometrically 
the relation between English and metric units of length 
on the same scale— Wm. A. Rogers and Geo. F. Ballou. 

99. Evidence of atomic motion within liquid molecules, as 
based upon the speed of chemical action.— A. B. Warder. 

too. On anew method of applying water power of small 
head to effect the direct compression of air to any re- 
quired high pressure.—//. 7. Eddy. 

Io1. A preliminary investigation of two causes of lateral 
deviation of spherical projectiles based on the kinetic 
theory of gases.—H/. 7. Eddy. 

102. Phenomena of growth in plants.—D. P. Penhallow. 

103. On the life duration of the Heterocera (moths).— 7. 
A. Lintnes, 

104. On the action of Pilocarpin in changing the color of 

the human hair.—D. W. Prentiss. 

On a simple method of measuring faint spectra— Vm. 

Harkness, 

106. On the methods of determining the solar parallax, 
with special reference to the coming transit of Venus. 
—Wm. Harkness. 

107. The sources of the nitrogen of plants—IW. O, At- 











105. 


on 


water, | 
108, The chemistry of fish and invertebrates — IV. O. At- | 
water. | 
109, The quantitative estimation of nitrogen—/V. O, At 
water, | 
110, The quantitative estimation of Chlorine.—//. O. At. | 
water, | 
111. Historic Notes on Cosmic Physiology.—7. Sterry 
fTunt, | 
112, Upon the use of the Induction Balance as a means of 


determining the location of leaden bullets imbedded in | 
the human body.—A lexander Graham Bell. | 

113. Upon a new form of electric probe.—A/exander Gra- | 
ham Bell. 

114, The best method of mounting whole chick embryos.— | 
Charles Sedgwick Minot. 

115. Note on whether man is the highest animal.—Charles | 
Sedgwick Minot, | 

116. Note on the segmentation of the vertebrate body.— | 
Charles Sedgwick Minot. 

117, The motion of roots in germinating Indian Corn—JV | 

. Beal, 

118. Exhibition of some archzological specimens from 

Missouri. —S. H. Trowbridge. 


XUM 


SCIENCE. 403 





119. Animal myths of the Iroquois.——Mrs. Erminnie A 
Smith, 
120 A remarkable invasion of northern New York bya 
Pyralid Insect (Crambus vulgivagellus).—F. A. Lintner. 
121. On the wave-lengths of the principal lines of the Solar 
Spectrum.— 7. C. Mendenhall. 
122, How does the bee extend its tongue.—A. $. Cook. 
123. The Syrian Bees.—A. ¥. Cook. 
124 Carbolic acid as a preventive of Insect Ravages.—-A. 
. Cook. 
125. x. new self-registering Mirror Barometer.— ohn R. 
Paddock. 
126. On the length of life of Butterflies. — WV. H. Edwards. 
127. On certain habits of Heliconia charitonia.—W. H, 
Edwards. 
128. Notes on experimental Chemistry.—A Mert B. Prescott, 
129. Additional facts on the fertilization of Yucca.— Zhomas 
Meehan, 
130. On the Interpretation of of Pictographs by the applica- 
tion of Gesture-signs. — W. ¥. Hoffman. 
131. On the great outburst in Comet 4 of 1881, observed at 
the Cincinnati Observatory.—Ormond Stone. 
132. An alleged abnormal peculiarity iu the history of 
Argynnis myrina.— lV, 7/7, Edwards. 
33. Some new torms of apparatus for the chemical labora- 
tory.— G. C. Caldwell. 
134. Time service, Carleton College Observatory.—W. W. 
Payne. 
135. Note on the theory of the flight of elongated projectiles. 
—H. 7. Eddy. 
136. On the mechanical Principles involved in the flight of 
the boomerang.—/7. 7. Eddy. 
137—On aconvenient form of slide case.—Robt Brown, 
Jr. 
138. A filtration evaporation balance.—A. Carmichael. 
139. The liquifaction of glass in contact with water at 250° c. 
—H, Carmichael, 
140. A new Radiometer.—//. Carmichael. 
141. A new differential Thermometer.—//. Carmichael. 
142. On some relations of Birds and Insects.—S. A. 
forbes. 
143. Comparison of Maya dates with those of the Christian 
Era.—Cyrus Thomas. 
144. A new theory of the formation of Hail.—Zeonard 
Waldo. 
145. Method of determining the value of the Solar Parallax 
from meridian observations of Mars.— ¥. &. Lastman. 
146. Numbers of cometary orbit relative to perihelion dis- 
tance.—//, A. Newton. 
147. Phonetics of the Kayowe language.—Albert S. Gat- 
schet, 
148. The needle telephone, a new instrument by Dr. Good- 
man, of Louisville, Ky.—¥ Lawrence Smith. 
149. Hiddenite, a new American gem.— F Lawrence Smith. 
150. Iron with anomalous chemical properties.— Ff. Law- 
rence Smith. 
151. Determination of Phosphorus in iron.—¥. Lawrence 
Smith. 
152. Nodular concretions in meteoric iron, bearing on the 
origin of same.— ¥. Lawrence Smith. 
153. An anomalous magnetic property of a specimen of 








iron.— ¥. Lawrence Smith. 

154. Regulator of filter pumps.— F: Lawrence Smith. 

155. Ringing Fences.—S. W. Robinson. 

156. Niagara River. Its cafion, depth and wear.—/Vm. 
Hosea Ballou. 

157. On the relations of the growth, size ar.d age of animals. 


Charles S, Minot. 

158. Suggestions of co-operation in furthering the study of 
entomology.—-8. Pickman Mann. 

159. On Standard Time.—Z. 4. Eliott. 

160. The Electrophore and electric lighting. —Z. B. Elliott. 

161. An attachment for burettes avoiding the necessit y of 
using glass stop-cocks.—/7. 4. Roeder. 

162. On a new form of balances.—/”. A. Roeder. 

163. Natural Filtration of water for domestic use in cities. 
—G. C. Swallow. 

164, Note on an experimental determination of the value 
of 7—7Z. C. Mendenhall, 

165. Remarks upon and an exhibition of Japanese Magic 
micrors.— 7. C. Mendenhall. 
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166. Notice of a fern indigenous to California, but hereto- 
fure considered as an introduced hot-house species.— 
Mrs. Leander Stone. 

167. Scheme for aiding the Euler’s transformations of co- 
ordinates.— F. D. Warner. 

168. The temporal process of the malar bone in the ancient 
human crania from Madisonville.—/vank W. Langdon. 

169. Buffalo drives on the Rock river in Wisconsin.— 
— Stephen D. Peet. 

170, The Emblematical Mounds on the four lakes of Wis- 
consin,.— Stephen D. Peet. 

171. Fossil teeth of Mammals from the Drift of Illinois.— 

Wm. McAdams. 

172. On comparison of yard and metre by means of rever- 
sible pendulum.—C. S. Peirce. 

173. Exhibition of a curious stone relic.—G. W. //olstein. 

174. Some Phenomena in the conjugation of the infusorium 
Actinophrys Sol.— 7. D. Cox. 

175. On the errors to which Self-registering clinical ther- 
mometers are liable.—-Leonard Waldo, 

176, Note on the chemical examination of maize residue 
from the manufacture of glucose.—C, Gilbert Wheeler. 

177. The Temperature of North German Traps at the time 
of their extrusion.—//. Carmichael. 

178. Recent existence of sword-fish, shark, and dolphin in 
the fresh water pond near Buffalo, N. Y.—Wm. Zim- 
merman, 

179. Antiquity of Man in America—W, De //aas. 

180. Progress of Archzological Research.--W. De //aas. 

181. The Mound Builders. An inquiry into their assumed 
southern origin.— V. De Haas. 

182. Four years’ observation with the Lysimeter, at Fram- 
ington, Mass.—Z. Lewis Sturtevant. 


The next annual meeting of the Association will, 


take place at the City of Montreal under the Presi- 
dency of Dr. J. W. Dawson, Principal of McGill 
College. The election of Dr. Dawson will be a wel- 
come announcement in all scientific circles, and the 
meeting for 1882 will doubtless be one of the most 
memorable in the annals of the Association. 

We commence this week with the publication of 


a series of the papers read at the Cincinnati meet- 


ing or abstracts prepared by the authors. ‘Those who 
have not forwarded their communications are request- 
ed to do so as soon as convenient. We shall be will- 
ing to prepare suitable illustrations, if a request for the 
same is made at once, to afford time for their pre- 
paration. 


<> 
~~ 





REPORT ON THE GEOLOGY AND RESOURCES 
OF THE BLACK HILLS OF DAKOTA. By 
HENRY NEWTON, E. M., and WALTER P. JENNEY, 
E. M., Washington, D.C., 1880. 


The report onthe Biack Hills issued six years after 
the death of its leading observers, to whose name at least 
it may prove an appropriate monument, comprises the 
geology, paleontology, mineral resources, lithology and 
related subjects of interest of that boss of rocks whose 
circular uplift commands the outstretched plains of cen- 
tral Dakota. 

To the fames sacra aur? may at least be attributed 
one important service in this connection, as it was a.tran- 
sient disturbance with the Indian settlers, caused by the 
appearance of gold hunters on their domain, that imme- 
diately led to the survey. 

The Black Hills had been assigned to the Sioux, and 
this unauthorized irruption raised the question how far 
the United States Government might permit a violation 
of their contract with the Indians, and how much bene- 
fit in mineral wealth would accrue to the new explorers 








——es 


and settlers if their incursions were tolerated. To an- 
swer more especially this latter question, and to make 
substantial contributions to general knowledge, the United 
States Government instituted a survey of this interesting 
and unknown country, and to Messrs. Jenney, and New- 
ton, was intrusted its management and direction, under 
the auspices of the Department of the Interior. 

After six months spent in this wild and inhospitable 
region, members of the survey returned, richly pro- 
vided with means for a more deliberate examination of 
its character, and scientific aspects in the laboratories and 
cabinets of the east. 

A delay—one of the innumerable hitches incident to 
congressional apathy or pre-occupancy—in the appro- 
priation of monies for the printing of their report, in- 
vited Mr. Newton to revisit the hills in the spring of 1877 
to complete his observations, mend or extend his theories, 
and here he contracted typhoid fever, of which he died— 
a loss to science, to society and education. 

The work begun under his vigorous and intelligent 
supervision naturally halted, and although many of its 
various parts were long since completed, it is only now 
that in a compiled form they appear in print. 

Mr. Gilbert edited the work and undertook the dif- 
ficult and thankless task of deciphering, compacting and 
evolving from the dzsjecta membra of Mr. Newton’s 
notes, the part devoted to the discussion of the geology, 
physical and stratigraphical of these hills. It is not diffi- 
cult to detect the mind and pen of the author of the 
“Geology of the Henry Mountains,” and whether or not 
the essay would form an exact reproduction of Mr. New- 
ton’s views, it is itself a valuable monograph, instructive 
and suggestive. 

The Black Hills cover an area of 850 square miles, 
rising from the level and uninhabited wastes about them 
to an altitude at their highest point of nearly 8000 feet, 
thickly covered with dense and primeval forests of pine, 
whose condensed shadows from afar hides all else, and 
for long marches distinguishes these highlands to the ap- 
proaching traveller. 

The Black Hills, briefly, are an uplift of conformable 
strata, displaying their consecutive beds in symmetrical 
succession, from a central axis or elevation, disintegrated 
and channelled, sculptured and modified by subeerial and 
aqueous erasion. The simplicity and perfection of their 
stratigraphical structure render them comparatively easy 
of exposition, and make them a capital example of prim- 
ary sedimentation, possibly to become classic in future 
illustrations of geological principles. 

The formations, as they are crossed from the centre of 
the group outward to the circumference, and _ similarly 
disposed on every side—z. ¢., sloping inward to the cen- 
tre—are the archwan, Potsdam sandstone, carboniferous, 
shales and limestone, red beds—Trias, Jura—cretaceous 
and then beyond, upon the plains Tertiary. The central 
area is a diversified region abounding in park-like ex- 
panses, wild and rugged chasms, peaks, isolated pyramids, 
picturesque gorges, table-lands and a net-work of enfil- 
ading streams pouring outward east and west to swell 
the waters of the Cheyenne and Belle Fourche rivers. 
This is the archean area or axis, upon whose flanks te- 
pose the higher strata, and in whose gulches and stream 
beds were found the traces of gold which first brought 
these hills to scientific notice. This axis lies generally 
north and south, is slightly arcuate, with its convexity 
pointing eastward, and is composed of schists, quartzites, 
gneiss rock, granite, trachytic intrusions and associated 
metamorphic slates. The granite and quartzites form 
salient ridges, and the trachyte sharp peaks in the land- 
scape. Next out-cropping underneath the carboniferous 
is the Potsdam, uncontormably bedded upon the upturned 
edges of archzan slates, carrying characteristic fossils and 
mace up of basai conglomerate, sandstone locally altered 
around trachytic cones to quartzite, and calcareous beds. 
This rock has undergone extensive removal along with 

















nt 
its 
IW 


lif- 


ns 
RY) 
fhi- 
the 
not 


ive 


les, 
em 
pet, 
ine, 
and 


ap- 


ible 
ical 
ited 
and 
heir 
asy 


ture 


e of 
arly 


ous, 
ous 
tral 
ex- 
ids, 
nfil- 
well 
ers, 
; re 
eam 
ight 
rally 
xity 
ites, 
ated 
orm 
and- 
rous 
rned 
and 
ered 
yeds. 
with 








SCIENCE. 405 





the carboniferous strata which surmounts it ; indeed, ac- | 


cording to the results of the survey, has been removed 
from the entire uncovered archean nucleus. Here a re- 
markable gap occurs ; the next succeeding formation is 
the carboniferous, and we pass from the primordial at 
one step to the end of the palzozoic strata, with the strik- 
ing omission of the Silurian and Devonian systems. We 
are then told that the carboniferous limestone overlies 
conformably this lower rock—a statement hardly credible 
—that its hard and resistant strata rise in conspicuous 
relief like an amphitheatric wall around the included and 
debased archzan area, with a talus of debrzs composed 
of its own and Potsdam fragments, piled upon its sides. 
Beyond the mural escarpments of the carboniferous, a 
trough-like valley encircles the latter formation like a 
moat, the bottom of which is formed of the Red Beds, 
probably Trias or Jura. These consist of marls and clays, 
sandstone or limestone bands, whose soft material has 
been easily and largely removed. Beyond this again, and 
rising from it in steep cliffs, the mechanical basis of the 
cretaceous is met—the Dakota Sandstone—forming the 
foot hills which encircle as a final group this geological 
unit. Beyond again stretches the plains of tertiary 
strata, 

The history of the Black Hills, as written by this sur- 
vey, is this: A low archzan area primarily, whose erasion 
and degradation has furnished the sands, and fragments 
of which the Potsdam sandstones, conglomerate, and 
quartzites have been formed, has been finally overlaid 
upon submergence with a regular but unconformable sheet 
of Potsdam rock. The dome thus made has been lifted 
from the water and for the long time from the Potsdam 
to the Lower Carboniferous remained dry land, not even 
subjected—an extraordinary statement—to considerable 
denudation. Then the carboniferous sea flowed over all 
and deposited its even floor of limestone over the Pots- 
dam, which two, most regularly superimposed, now form 
the walls of the archzan inclosure, from which they have 
been removed by erasion. 

The Triassic and Jurassic followed, surmounting the 
carboniferous with beds of marl and clays, and adding 
their accumulations to the rising mound of strata. 

Lastly, the cretaceous sealed in the column of deposits 
so that the ideal dome assumed the form of the adjoined 
section after upheaval. 





IDEAL CROSS-SECTION OF THE BLACK HILLS. 


1. Archean Schists. 5. Red Beds. 
. Granite. 6. Jura. 

3. Potsdam. 7. Cretaceous. 
4. Carboniferous. 8. Tertiary. 


Then the uplift occurred which brought these heavy 
beddings upward in a flat-topped oval displacement, a 
highland from which, by a process of enormous denuda- 
tion, the cretaceous and the Jura and Red Beds have been 
pared away, their slanting beds and monoclinals now sur- 
rounding the hills. The carboniferous and Potsdam have 
also disappeared from the large area on the east side of 
the dome, where the archzan schists are exposed, and in 
time will retreat further and further, uncovering new por- 


tions of the azoic terrain. The carboniferous now forms | 


the surface rock of the wide western plateau, and is 
deeply cut by a net-work of anastomosing cafions. A 
bird’s-eye view of the whole presents the aspect of an 
wverturned colossal pastry, with its bottom crust on one 


! 

side badly gnawed away. In this place it would be im- 
possible to discuss the serious questions which arise in 
reference to this exposition. Its guarantee is in the field 
work and observations of its authors, and it certainly pre- 
sents a geological chapter of extreme interest. 

Prof. Whitfield’s important contributions in the palz- 
ontology form a striking feature in the report. Mr. Jenney 
reports, after a detailed examination of the mineral re- 
sources of the country, that “the Black Hills are pre-em- 
inently a gold-producing region.’’ Mr. Caswell contrib- 
utes a chapter on the litnology of the Black Hills. 

Very much of general scientific interest is found 
throughout this handsome volume, and the United States 
Government have, in its publication, added one more 
honor to its deserved eminence amongst nations re-organ- 
izing science, and added one more debt to the increasing 
sum due to it from all scientific students. 


L. P. GRATACAP. 
WASHINGTON, 1880. 





THE GREAT PRIMORDIAL FORCE, * 


By HENRY RAYMOND RoGe_rRs, M. D., Dunkirk, N. Y. 


The law of “ Conservation of Force’’ having received 
the full and unqualified endorsement of all true scientists, 
Is to-day the basis of all physical philosophy and the 
key to the explanation of all physical phenomena. No 
view of force can henceforth be accepted which is incom- 
patible with it. 

It may be said to be the product of the last half cen- 
tury, its origin being obscure and uncertain. Its earlier 
conceptions evinced but little promise of the grand 
future that awaited it, and its advancement, like that of 
all fundamental truths, has been exceedingly slow. It 
must be confessed that to-day, even, our knowledge of its 
provisions is but rudzmentary. In the way of applying 
it to the explanation of the mysteries ot nature’s varied 
phenomena but little has yet been done. We are con- 
fident that whenever this immutable law shall be properly 
applied, a new era will have dawned upon physical 
science. 

Another fundamental principle of recent discovery has 
been developed far passu with that mentioned, and in 
importance is only secondary to it, viz:—the ‘“ Unity of 
Force,’—the correlation of all the forces. It has been 

. demonstrated that all forms of force are resolvable into 
one another, it is therefore manifest that whatever name, 
or designation, we may give to these varied forms, but 
one essence pervades and animates them all. Instead of 
many independent forces, set forth in an irrational, con- 
tradictory, and mostly complicated philosophy, actually 
there exists One Great Primordial force; simple in its 
character, competent to explain all physical phenomena, 
and in harmony with the nature of things. It is the 
force that rules the universe of matter,—innumerable 
star-suns and minutest atoms alike ; and, for its realm, it 
has the vast bewildering space and all the cosmical 
bodies which occupy its depths. 

This force is real and substantéal. ‘ Conservation of 
force proves as certainly as it proves anything, that all 
force is substantial. Nothing can be conserved, or pre- 
served, unless it is something that exists, and it seems to 
be an axiomatic truth that nothing can exist unless it be 
a substance of some kind. If force in one form is con- 
vertible into force of another form, then all force in 
whatever form it may be exerted is substance, since it is 
impossible to conceive of the conversion of one thing into 

| another thing, and neither thing be anything substantial. 

Our inability to take cognizance of the constituents, or 

corpuscles of a force, is no valid reason to a thoughtful 








. Read before the A. A. A. S., Cincinnati, 1881. 
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mind why such force should not be regarded as a real 
substance—-as literally and truly an entity, as is the air 
we breathe.”’ 

The two fundamental principles having been ascer- 


tained, our acquaintance with the essential nature of the | 


primordial force depends upon the use we make of our 
positive knowledge of the specific operations of the sev- 
eral forms of force, as now, for the first time, we are en- 
abled to understand and interpret them. Since we are 
just beginning to appreciate the great law of conserva- 
tion of force and the great fact of the unity of all the 
forces, a better reading of physical phenomena is ren- 
dered possible. By these data we plainly read that this 
force is e/ectrzc in its constitution. We claim that the 
electric theory is a factor in the explanation of all the 
phenomena. 

We are able to perceive that a great celestial battery 
is in operation, to which the primordial force owes its 
perpetual development; a battery differing from our own 
magneto, and dynamo-electric batteries only in scale of 
operation. It has the same essential constitution, and 
modus operand. 


Quite like the battery of man’s con- | 
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struction, the celestial battery requires the co-operation | 


of two elements, either of which, acting independently, 
is incapable of producing force, but acting in concert, the 
two develop all known forces of the universe. These two 
elements which have never yet been adequately associated 
in the interpretation of the phenomena of gravity, heat, 
light, etc, are motion ani magnetism ; the motions of 
the celestial spheres, and the magnetic constituent of each 
celestial sphere. True, the scientific world has vaguely 
conceived of the development of power through the 
agency of celestial motions, but it has failed to formulate 
any exact philosophy of the manner in which those mo- 
tions should develop actual force. Such a philosophy is 
accessible. 

It is known that the earth is a vast magnet, having a 
magnetic axis nearly corresponding to its geographical 
axis, and terminating in a fosz¢zve, or northern pole, and 
in a megatzve, or southern pole. But the earth’s inherent 
magnetic force must remain purely Aotentza/, or static, 
and without the ability to act, or to move, except through 
the co-operation of a separate and independent force, 
whereby this static magnetism may be converted into 
active, vital currents. From our experience with the 


electric battery, we know that motion, and change of | 
polarity, are capable of producing vital, active force, from | 


force inert and dormant. 


In the celestial, as in the | 


terrestial battery, motion and change of polarity are pre- | 
requisite to the awakening of inert, dormant force, into | 


vital, active force. 

That electricity may be obtained from magnetism by 
motion, or that magnetism, conjoined with motion, may 
be made the source of electricity, is well understood. So, 


by their unceasing rotation the magnetic sun and earth | 


furnish both the needed motions, and the 


incessant | 


change of polarity, which are requisite to the completion | 


of the celestial battery. Thus, through the medium of 
revolving celestial armatures, acting upon celestial mag- 


nets, statics are converted into dymzamzcs, on a scale | 
commensurate with the demands of the universe; and | 


that dream of the ages, Aerpetual motion, is found a re- 
alized fact in nature. 

All space being pure vacuum, distance is virtually an- 
nihilated, and all the spheres are brought relatively into 
close proximity, Mercury, 37,000,000 of miles from the 
sun, and Neptune 2,800,000,000 of miles, stand alike in 
their relation with the great central orb. This condition 
is thus favorable to such “actéon at a distance,” asis 
found zdzspensable to the inter-communications going 
on between the bodies which constitute the universe of 
matter. 
and without a medium of transmission, though ques- 
tioned, is demonstrated in the action of gravity. 

Through the operation of the celestial battery a great 


The fact of instantaneous action at a distance, | 








current of force is incessantly in motion from the sun to 
the earth. Both the law of conservation, and the law of 
magnetic action, demand that a current of equal propor- 
tion shall as incessantly return from the earth, to the sun; 
—the one current cannot for a moment exist without the 
other. Were this return current interrupted, the light of 
the sun would instantaneously cease, all life would be- 
come extinct, and, the power of cohesion being sus- 
pended, the earth and everything thereon would return 
to their original elements, sand vanish into space. In 
this action, and retro-action, we find a grand magnetic 
circuit between the earth and sun, through the operation 
of which the earth’s portion of the primordial force is 
utilized. The same conditions which exist between the 
sun and earth, as described, exist also between every 
satellite and its primary, and between the star-suns of 
the universe. 

SOLOMON was wiser in some respects than the 
scientists of the present day. He says that ‘‘ The wind 
returneth again according to his czycuzts. All the rivers 
run into the sea, yet the sea is not full; unto the place 
from whence the rivers come, thither they return again.”’ 
Science recognizes the immense movement of force from 
the sun to the earth,—but has she made sufficient ac- 
count of the fact that the earth is not full? Has she 
recognized the fact that back to the sun again, in some 
form or other, the rivers of energy must return in cease- 
less circuit? And yet, the law of conservation demands 
it, and the electrical theory satisfies the demand. 

The various manifestations, or affections, of the prim- 
ordial force which receive the appellation of the great 
physical forces have their fullest and clearest explanation 
through the interpretation given by the electrical theory. 


GRAVITY CONSIDERED AS AN AFFECTION OF THE 
PRIMORDIAL FORCE, 


Science has strangely neglected to examine the field 
which gives best promise of an ultimately satisfactory 
explanation of this phenomena. 

According to the present popular philosophy, “ gravity 
acts directly as the mass, and inversely as the square of 
the distance.””’ FARADAY says, “ The received idea of 
gravity appears to me to ignore entirely the principle of 
the conservation of force, and, by the terms of its defini- 
tion, if taken in an absolute sense, ‘ varying inversely as 
the square of the distance’ to be in direct opposition to 
it. 

If gravity acts directly as the mass, then surely, as the 
sun’s mass is constant, and the earth’s mass is also con- 
stant, the force of attraction should at all times remain 
invariable, and the earth’s orbit should consequently be a 
true circle, instead of an ellipse. If gravity acts inversely 
as the square of the distance, then the earth at aphelion 
could not without the aid of some other force or inter- 
fering cause, be returned to perihelion, but the lessening 
attraction would permit it to move on indefinitely into 
space, 

The electrical theory, however, suggests a more ra- 
tional, clear, and satisfactory philosophy, and makes pro- 
vision for the elliptical orbit of the members of the solar 
system. In order that the earth’s orbit, for example, 
should be elliptical, the mutual attraction existing be- 
tween the sun and the earth must necessarily increase 
and diminish with mathematical exactness and regu- 
larity. To such regularly varying attraction, and to no 
other cause, can the ellipticity be due. Attraction is 
greatest about the 21st of December when the two bodies 
are nearest each other, and least about the 21st of June, 
when they are relatively the most distant. Whether the 
attraction between the sun and earth shall be greater, or 
shall be less, depends altogether upon their relative 
position. Thus when the earth’s south-pole presents 
nearest the sun, the attraction between the two bodies is 
the greatest, and when the earth’s north-pole so presents, 
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attraction is least. Why should this variation in position 
produce such a variation in attraction? In the light of 
the electrical theory the following explanation is con- 
fidently advanced : 





On the 21st of December the Josztzve sun, (S.) and the 
negative south-pole of the earth’s magnetic axis (N.) are 
in closest relation to each other, and the north-pole, (P.) 
is out of the field, therefore the opposing conditions, viz : 
the poszteve sun, and the egat¢zve portion of the earth, 
represented by the south-pole, acting in concert, produce 
attraction between the two bodies, according to the elec- 
trical law that «z/¢kes attract each other. At that date 
the centre of the great electric sun-current strikes the 
earth at a point 23% degrees south of the equatorial line, 
and from thence moves in the direction of its mass 
towards, and along the earth’s natural magnetic axis; in 
this instance, towards the north. This northerly move- 
ment of the electric mass is concurrent with the earth’s 
magnetic axis, and the force of attraction between the 
two bodies is thereby increased to its maximum. 

On the 21st of June precisely opposite conditions exist : 
the posztéve sun, and the Joséteve north-pole, are in 
closest relation to each other, and the south-pole is out 
of the field; attraction between the two bodies is conse- 
quently at that date lessened, and this in accordance 
with the electrical law that Zz#es repel each other. And, 
too, the centre of the great sun-current strikes the earth 
at a point 23% degrees north of the equator, and its 
mass moves in a southerly direction. The direction of this 
electrical movement is comtrary to the earth’s natural 
magnetic axis, and the force of attraction between the 
two bodies is further lessened ; consequently at that date 
they are found at their greatest distance apart,—-viz : 
several millions of miles more distant than on the 21st of 
December. 

On the 20th of September, and the 20th of March, the 
sun is equidistant from the eatth’s two polar extremities, 
and the centre of the great sun-current strikes the earth 
at the equator in a direction at right-angles with the 
earth’s magnetic axis. The electrical conditions are thus 
balanced, and the earth at those periods is equally dis- 
tant from the sun. 

The degree of ellipticity of each planetary orbit is due 
to the inclination of its axis: if the axis isat right angles 
with the plane of the ecliptic, the poles must be equi- 
distant from the sun, and attraction and repulsion thus 
become equalized, and the orbit must necessarily be cir- 
cular. Had the axis of the earth been perpendicular to 
the plane of the ecliptic, the sun would always have ap- 
sis to move in the equator, the days and nights would 

ave been equal, and there could have been no change in 
the seasons, 

The extent of ellipticity in any orbit is governed by the 
amount of axial divergence from such right-angle. 

Asa further demonstration of the ability of the elec- 
trical theory to account for the grand phenomena of the 
universe, we will apply it to the philosophy of the earth’s 
axial motions. Electricity and Magnetism are regarded by 





scientists at the present day as virtually ideatical. The 
correlation of heat and magnetism is apparently as pro- 
nounced, as witness certain natural phenomena which 
bear directly upon this point. The tropical plant, the 
phytolacca electrica, is known to produce marked elec- 
trical effects; a touch of atwig gives tothe hand as 
vivid a shock as that of a Rumkorff battery. At the dis- 
tance of seven or eight paces, the influence of the plant 
is manifested through a compass needle, the closer the 
proximity, the more marked are the demonstrations ; and 
ifthe compass is placed in the centre of the bush, the 
movement of attraction previously shown by the needle 
is changed into that of rapid rotation. The intensity ot 
the phenomena varies with the time of day. At two 
o’clock P.M. it attains its maximum, and at night its mag- 
netic powers are scarcely perceptible. It is tnus demon- 
strated that at precisely the same hour, viz: two o’clock 
P.M. eat intensity, and magnetic intensity are co-znc7- 
dent. From this hour each diminishes, and from the 
morning until two o’clock P.M. each increases in the 
same proportion. The hour of the least magnetic effect, 
or the most egatzve condition, is shown by the follow- 
ing phenomenon to occur at a period of time opposite to 
that of its maximum, or Joszteve condition, viz: two 
o’clock A.M. It is the experience of miners whose lives 
are passed in the depths of the earth, that between 
twelve and two o’clock in the night, if there is a loose 
stone or bit of earth in the mine it is sure to fall. Says 
a miner of many years experience : “ About this time it 
seems that everything begins to stir, and soon after twelve 
o’clock, although the mine has been as still as the tomb 
before, you will hear particles of rock and dirt come tum- 
bling down, and if there is a caving piece of ground in 
the mine it is sure to give way.” 

From these and such like familiar suggestions on the 
part of nature we may infer that the portion of the earth 
which is at any given time specially under the action 
of the great sun-current, becomes e/ectro-fosttive, the 
maximum intensity occurring at two o'clock P.M. During 
the night the magnetic condition changes, and is at two 
o’clock A.M. most electro-negative. Thus at twoo’clock 
P.M. the sun on the one hand, and that portion of the 
earth on the other hand, being in like electrical condit- 
ions, viz: edectro-fosttzve, mutually repel each other, and 
the consequent fushk moves the earth in revolution. The 
revolving earth turning eastward, is continually carrying 
its zegazzve condition of the night into the field of the 
postteve sun, a mutual attraction therefore takes place 
with its consequent Z// upon that side ; and thus is gen- 
erated the process of an incessant attraction on the east 
side, and of repulsion on the west side, giving to the earth 
its axial motion. 

Gravity may therefore legitimately be claimed as purely 
an electrical phenomenon. 

The words of the grand old FARADAY now stand 
forth in lines of light, viz: Gravity, surely this force must 
be capable of an experimental relation to electricity, mag 
netism, and the other forces, so as to bind it up with them 
in reciprocal action, and equivalent effect. 


SUN HEAT, as an Affection of the Great ONE- FORCE. 


The demonstrations of our senses, as well as the teach- 
ings of all the ages, lead us to attribute to the sun the 
possession of a most dazzling brilliancy, an unlimited 
amount of heat. Soitcertainly appears. Yet the simple 
fact that the earth receives its heat through the agency oi 
the sun, is not conclusive evidence that the sun is itself 
hot. On the contrary, it is well known that heat rapidly 
diminishes in the direction of the sun, and that at the 
altitude of considerably less tnan three miles lies the line 
of perpetual frost, the temperature of space progressivel 
lowering beyond that point. The space therefore whic 
separates the earth from the sun, 93,000,000 of miles in 
extent, is inconceivably cold ; its intensity is variously es- 
timated at from mzzus a few hundred degrees, (Fahr.) to 
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minus 18,000,000 of degrees. It seems incredible that 
scientists who possess the knowledge of these facts can 
entertain the thought, or attempt to maintain the theory, 
that heat comes from the sun, as heat, through such a 
distance, and such a medium. And, if not coming as 
heat, then the previously existing philosophies of the 
functions of the sun are fundamentally erroneous. 

Science at the present time admits of four different 
explanations of the production of sun heat, viz: (1.)com- 
bustion of cosmical substances falling into the sun ; (2.) 
arrest of motion of substances thus supposed to fall into 
the sun; (3.)contraction of the solar mass; and (4.) 
dissociation of compound bodies in the sun’s substance. 
Each of the foregoing hypotheses stands in direct op- 
position to the inexorable law of conservation of force. 
Each recogn‘zes the presence of a vast flood of heat, 
light, and force incessantly issuing from the great solar 
mass, and proceeding therefrom with inconceivable 
velocity to the earth. Yet neither of them makes pro- 
vision for the retro-acting, or returning current, which 
under the law of conservation, becomes indispensable. 
Each assumes the actual and indispensable presence of 
heat at the sun, as an element in the solar economy. But 
inasmuch as heat cannot come from the sun as heat, 
there really exists at the sun no necessity for the enor- 
mous production there, such as these hypotheses demand. 
The prodigious destruction of material claimed to be in- 
volved in the production of heat at the sun, and the ex- 
penditure of an inconceivable amount of force in pro- 
jecting the same in all directions, and to inconceivable 
distances into space, are uncalled for, and therefore ir- 
rational, Upon the electrical theory, no such extrava- 
gant and irrational processes are needful. 

A true understanding of the great physical phenomena 
of our earth depends upon a correct knowledge of the 
constitution of its atmosphere. There is a more vital 
element than clouds, vapors, gases. This constituent is 
magnetic in its character, and may be designated as 
static, from its habit in equilibrium, and also in contradis- 
tinction from the vast acfzve current which fills the space 
between the sunand the earth. In all scientific formule 
of its constitution, this principle as a real entity has been 
ignored. The fact that the atmosphere is a vast mag- 
netic reservoir, that it is the most magnetic of all earthly 
bodies except iron, nickel, and cobalt, is well understood ; 
yet there appears to have been no suspicion of the grand- 


eur and importance of its functions in the earth’s physical | confined to the lower strata of our atmosphere. 


economy. As constituted, the atmosphere is peculiarly 
adapted to co-operate with the sun in this economy. 

In fact it is the medium and instrument of all the sun’s 
terrestrial operations. Prepared by such knowledge 
of the constitution of the atmosphere, we can better 
comprehend the philosophy of the action of che great sun- 
current so incessantly moving earthward. 


By means of the dynamo-electric machine, it is dem- 


onstrated that motion or magnetism, (or both,) is con- 
verted into heat and light ; so doesnot analogy suggest 
that the grand motions of the heavenly spheres are by the 
same principle converted into sunlight, and sun-heat ; 
thus making unnecessary the measureless and ceaseless 
destruction of material that is demanded by the present 
theory? Our atmosphere supplies the conditions re- 
presented by the “carbon point,’”’ and the “platinum 
coil,” in practical electricity. A current invisible, with- 
out manifestation, passes through space, as electricity 
through wires, until, meeting the resistance and favorable 
conditions of our atmosphere, there occur those wonder- 
ful and important phenomena, heat, and light. No par- 
ticle of either heat or light need therefore come as such 
from the sun to the earth, the current being wholly in- 
visible and cold in its passage. Fora practical demon- 
stration of such transmission of a current, we are much 
indebted to experiments made by Prof. MAHLON 
LoomIs, of WASHINGTON, D. C. Without any visible 








netic current from one mountain top to another twenty 
miles distant. 

In the light tenuous atmosphere of the summits of lofty 
mountains, the human body often experiences the fiercest 
effects of sun-heat, and the pyrheliometer of POUILLET 
also records such effects for the reason that the body 
and the instrument become odjects of reststance to the 
current, and a local heat is thus developed, which is far 
greater than that of the light atmosphere surrounding, 
which offers no such resistance. It is hardly necessary 
to add that the greater heat always manifested on the 
surface of the earth beneath is owing to the fact of a 
denser medium, and a consequent greater resistance, 

The battery of mundane construction—our best aid and 
interpreter in the reading of universal phenomena—while 
it is the developer of heat, light, and power, is itself 
neither luminous, hot, nor magnetic. To explain the 
effects of the sun, therefore, there is not the least reason 
to infer that it is itself luminous, or even warm. Potential 
action generated in a dark, cold body may produce great 
heat, light, and attraction, at a distance from the seat of 
activity, and what is thus wrought artificially, in a small 
way, may surely be done naturally, and in a tremendous 
fashion, by the grand forces of the sun. 

SUNLIGHT. 

The same process develops sunlight. If lines be drawn 
from the sun to the earth, tangent to both, these lines 
will enclose a tapering space, the sun at the big end, 
the earth at the small end, and the space between a trunc- 
ated cone, this space may be designated the solar cone or 
cone-space. Within this space incessant circulation is 
going on, and all the phenomena of gravity, heat, light, 
are produced through their reciprocal activity. The field 
of encounter between the forces of the sun and earth is 
our atmosphere, and in the collision light is generated. 
Being thus conditioned upon the atmosphere, light and 
heat cannot be found in space beyond the lines of the 
solar cone. 

It is to be observed that light rapidly diminishes in the 
direction of the sun, even as we have seen to be the case 
with heat. Beyond the lower portion of the atmospheric 
mass, there is no dazzle; and the human eye in looking 
upon the great orb is not dazed. Thus the exceeding 
brilliancy which characterizes the sun’s rays, so far from 
being a phenomenon located in the sun itself, as is the 
popular, and even the scientific conception, is actually 


If light were transmitted to us from the sun in perfect 


| intens:ty, the entire vault of heaven must appear as lum- 


nous as our sun. 

The sun is therefore not the manufacturing place and 
distributing reservoir of actual light and heat; it Is 
rather the source from whence the whole solar system is 
supplied with the zxvészble, potential light and _ heat, 
which become developed where it is required. The 
great central orb may therefore be regarded as like unto 
the earth, on its surface, and in its surroundings, viz: a 
dark, cool, habitable body. 


OTHER RECOGNIZED FORMS OF FORCE. 

All other recognized forms of force have their best ex- 
planation in the same theory. : 

It may be necessary to caution against a natural mis- 
conception which is fruitful in seeming objections against 
the theory advanced. Let it be understood then, that 
man’s machinery must always work to disadvantage 
when made to illustrate the operations of nature. The 
machine itself is an inert thing, a dead weight interposed, 
the working of which requires the expenditure of force. 
In nature’s operations, on the contrary, without labor or 
friction, one form of force under proper conditions trans- 
mutes itself into another form, there being no loss of 
force in thechange. We must recognize the fact of an 
unimpaired energy in the universe, the fact that force 1s 


means of transmission, he succeeded in sending the mag- | never lost nor wasted. 
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The Great Primordial force owes its genesis to the in- 
itial impulse which set all spheres in motion in vacuous 
space. To this universal principle, not only all physical 
force, but new life itself is due. 

HUMBOLDT says: “It is indeed a brilliant effort, 
worthy of the human mind, to comprise in one organic 
whole the entire science of nature, from the law of grav- 
ity to the formative impulse in animated bodies.” 

That the earth, and the sun, and all the heavenly 
bodies, are possessed of the mysterious magnetic energy, 
and consequently exert a powerful magnetic influence 
over each other, has long ago been conceived by such 
men as HERSCHEL, HUMBOLDT, FARADAY ; and is the 
faith of scientists to-day. But when we have arrived at 
such a conclusion, it is impossible for us to stop short, 
and not make the necessary deductions therefrom. 
Mighty magnets, when involved in mighty motions, must 
produce mighty currents and mighty effects. It is not 
for nothing that these powers and conditions exist. If 
we admit the premises, we must not ignore the conclu- 
sions that are necessitated. Provision must be made for 
the outcome of every admitted fact in science. 

Therefore, it is with assurance that we urge the elec- 
tric theory, and maintain that the burden of proof rests 
with those, who, admitting the elements of motion and 
magnetism, have yet made no provision whatever for 
their keeping. 

Besides, there are two other principles already alluded 
to—the conservation of force, and the unity of all the 
forces—with respect to which it may be demanded, to 
what other result do they lead, and can they lead, in all 
reason and logic, than to the admission of the grand fact 
of a Great Primordial Force. 





THE TIDAL EVOLUTION OF THE MOON. 


On Saturday, June 4th, in the Museum Buildings, 
Trinity College, Dr. Ball, Astronomer Royal for Ireland, 
delivered an interesting and instructive lecture on recent 
discoveries in astronomical science. Dr. Ball said that 
from the variety of topics which might fairly be dealt with 
in his lecture he would select three, and in making this 
selection he had been mainly guided by the relative im- 
portance of different astronomical problems. He had 
also endeavored to exercise his choice so that his lecture 
should, as far as possible, refer to the various branches of 
astronomy. Having dealt with two branches of his sub- 
ject, Dr. Ball described ‘“‘ Darwin’s Theory of the Tidal 
Evolution of the Moon.” It had, he said, been the triumph 
of modern gravitational astronomers to indicate the 
changes which must be going forward in a system devoid 
of rigidity. It was at all events easy to show that the 
tendency of these changes lay in one direction, and this 
was the most important point for consideration. Every- 
one was aware of the daily movements of the sea, which 
were called the tides. Most people were aware that the 
movements of the waters were caused by the attraction 
of thesun and the moon. Let them ponder therefore on 
the tides, as they seemed to give a clue to some of the 
profoundest of nature’s secrets. He had heard that the 
port of Dublin was gradually being improved by the 
deepening of the bar. He had heard that the deepening 
of the bar had been attributed to the judicious action of 
the Port and Docks Board. But what the board had 
chiefly done was to call into requisition the scouring 
power of the tide, which, as he was informed, was gradu- 
ally reducing or bearing away the bar. The tide was 
therfore accomplishing, at the bar of Dublin, the same 
kind of work as could be accomplished by men or by 
steam-engines. In other words, the tide was here doing 
a useful work that could otherwise only be done by the 
expenditure of energy. It was the same elsewhere. The 
tides were doing work useful or the reverse, and expend- 
ing energy in so doing. Where did the energy come 





from? It could not be created. It could only come 
from the store of energy available for such purposes in 
the solar system. The reserve energy whence the tides 
drew the supplies they were daily consuming consisted 
partly in the daily rotation of the earth on its axis. The 
earth was like a mighty flywheel which would absorb a 
prodigious amount of energy in setting it in motion, and 
which would give out that energy before it would be 
brought to rest. The rotation of the earth on its axis was 
a vast but not inexhaustible storehouse of energy, on 
which the tides could draw for thousands of years. En- 
ergy also existed in the solar system in many other forms, 
some of which could also be rendered available for the 
tides. So far as was known, the total amount of energy 
could not be increased. The important question was— 
Can that total ever be diminished ? The tides were di- 
minishing it every day. The small oceanic tides were not 
the sole source ot the expenditure. The solid body of the 
earth itself must be subject to tides; still more must the 
fluid or gaseous members of our system be subjected to 
tides. All tides involved friction, and all friction involved 
loss of energy. Here, then, was the great discrepancy 
between the theory of Lagrange and the actual condition 
of oursystem. Lagrange’s calculations assumed that the 
total energy of the solar system was constant, but the 
actual fact was that the energy was slowly diminishing. 
The tracing of tidal evolution was chiefly due to the 
labors of Mr. G. H. Darwin, son of the celebrated natural- 
ist. The influence of the tides had already been 
recognized as the cause of the same face of the 
moon being always bent on the earth. Whether the 
tides were merely oceanic, or whether they were 
actual bodily tides, the results remained much 
the same. At the present time the moon revolved around 
the earth in a month: the earth revolved on its axis in a 
day. The tides produced in the earth by the moon must 
act to reduce the rate of the earth’s rotation, The effect 
of the tides on the earth was to lengthen the day. The 
day was gradually lengthening, but this change could not 
take place without areactionary change on the moon. 
The change undergone by the moon was perhaps a little 
difficult to understand, as it depended on some by no 
means simple dynamical principles. The friction of the 
tides consumed the energy of the system. It turned a 
large portion of that energy into heat, which was then 
radiated off into space to be forever lost. But the fric- 
tion of the tides could not alter the moment of moment- 
um of the system. As the earth became gradually 
slower and slower in its rotation its moment of moment- 
um decreased, yet for this to happen the moment of mo- 
mentum of the moon should increase. It followed math- 
ematically that as the tides gradually made the earth 
rotate more and more slowly, the moon- must be getting 
farther and farther away from us. At the end of a 
million years from the present time the day will be more 
than one day of twenty-four is now; and in one million 
years hence the moon will move round the earth at a 
greater distance than she does now, and the length of 
the month will be correspondingly increased. In the far 
distant future therefore, we are to look for an increased 
length of month. The length of day will, however, in- 
crease much faster than the length of the month, until at 
length the duration of the day equals that of the month. 
When this time arrives the moon w.]] have moved out to 
a distance half as great again as it is at present, and the 
length of the month will have increased to two months. 
Our day will then have increased from twenty-four hours 
up to nearly two months. and as the moon continues to 
to show the same face to us, we are destined to turn the 
same face on the moon. Were the earth and the moon 
the only bodies in the universe, such a state of things 
might go on forever. The sun, however, will produce 
tides in the earth which will again modify their move- 
ments. He had said that the moon was gradually reced- 
ing farther and farther from the earth, and that the 








410 


SCIENCE. 








length of the day was increasing—getting gradually 
longer and longer. But how long has this been going 
on? Yesterday was shorter than to-day. The day 
which Homer had was shorter than our day, but not 
indeed to any appreciable extent. There can be no 
doubt, however, that a million years ago the day was 
appreciably shorter than the day is at present. He wished 
to conduct them back to an exceedingly remote period, 
to a critical epoch in the history of the earth. That epoch 
must have been more than fifty millions of years ago, 
but how much more he could not tell. At that extremely 
remote time the day was greatly less than it is at pres- 
ent. It was only, indeed, a fraction of its present amount, 
being only from two to four hours long. He would trace 
back the moon to the same remote epoch to which he 
had conducted the earth. The tides in the earth are 
forcing the moon gradually away from us at present. 
The moon was therefore formerly nearer to us than it is 
now. Millions of years ago the orbit of the moon was 
much less than it is at present. The time of the moon’s 
revolution was much smaller and the moon must have 
been quite close to the earth, and whirled round the lat- 
ter in a period of from two to four hours equal to the 
period of the earth’s revolution on its axis. Such, then, 
is the primeval condition of things to which the tracing 
of tidal evolution conducted. Antecedent to this critical 
epoch they could hardly go with any degree of certainty. 
After explaining Darwin's theory in reference as to the 
supposed rupture of the earth at a very remote period of 
time, and the consequent formation of the moon, the 
lecturer proceeded to speak of the surprise with which 
astronomers realized that the small interior satellite of 
Mars revolved on its axis in less than a third of the time 
—nearly 24 hours—which the primary occupied in re- 
volving on its own axis. He also spoke of the tremen- 
dous forces in action at remote periods when tides rose 
to a height of a thousand or two thousand feet, scouring 
rocks and carrying enormous quantities of matter to the 
sea, and when that action caused so much comparatively 
rapid manufacture of strata. 


—o 


MR. DARWIN ON DR. HAHN’S DISCOVERY OF 
FOSSIL ORGANISMS IN METEORITES. 


Dr. Hahn’s discovery, of which an elaborate account 
was given in No. 50 of SCIENCE, has stirred up a lively 
discussion of this highly interesting subject. Dr. Hahn 
has taken steps to enable Prof. von Quenstedt, the re- 
nowned Tiibingen geologist, and all others who ex- 
pressed the desire to examine his microscopic preparations. 
It is understood that all those who have availed themselves 
of the opportunity thus offered have become convinced of 
the genuineness of Dr. Hahn’s discovery. 

It is very interesting to note the position taken by the 
greatest of living evolutionists in this controversy, if it 
can still be called such. Charles Darwin, on receipt of 
Dr. Hahn’s work, wrote to him: 





“,.. It seems to be very difficult to doubt that your 
photographs exhibit organic structure . . . ,”’ and further- 
more: 

“.. . your discovery is certainly one of the most im- 
portant.” 


Not content with the mere presentation of his work, 
Dr. Hahn visited the veteran zoologist and brought his 
preparations to him for inspection. 

No sooner had Mr. Darwin peered through the micro- 
scope on one of the finest specimens when he started up 
from his seat and exclaimed : 

« Almighty God ! what a wonderful discovery ! 
derful !” 

And after a pause of silent reflection he added: 

“Now reaches life down !” 

The latter remark no doubt refers to the proof fur- 
nished by Dr. Hahn’s discovery that organisms can reach 


Won- 





our planet from celestialspace. It is an acknowledgment 
of the relief Mr. Darwin must have felt in not being 
forced to a belief in a primeval “ generatio eguivoca.” 
As was suggested in the paper referred to, “the 
Richter-Thomson hypothesis of the origin of life on the 
earth has become a tangible reality !” 


. 





AN AFTERNOON ON PASSAIC RIVER. 


On the 25th day of last month the editor, in company 
with his former colleague on the Quarterly, Mr. J. L. 
Wall, escaped from the city and made a trip to the town 
of Belleville, on the Passaic River. A row-boat was 
engaged, and we proceeded to collect specimens from 
along the shores. Not many species of alge were found, 
nor was there any great variety of animal forms, but the 
water-plants, so hardy and useful in aquaria, the Anacha- 
ris Canadensis and Vallisneria spiralis, were abundant. 
Reaching over into the shallow water, it was an easy 
matter to obtain perfect plants of Vad/zsnerza with good 
roots, and we collected a number of them. The Aza- 
chars grows so readily without roots that the more fresh 
looking stems were carried home without regard to the 
roots. An old can was made use of to carry home some 
of the river mud, in which to plant the Vad/esnerda, 
The mud was placed in the bottom ofa tall specie jar, the 
roots of the plant were properly embedded, and the jar 
filled with water. The next morning, after the water was 
cleared by settling. the mud was covered with a layer of 
clean sand, which tends to prevent riling of the water by 
a slight disturbance. All the leaves of the Vadlésnerza 
were removed, so that a new growth might start in the 
aquarium. It is probable that we will thus obtain some 
vigorous plants of Vad/¢snerza for use during the coming 
winter. The Axzachar?s was simply thrown into a large 
aquarium, where it will doubtless grow without further 
care. Rowing about slowly, a long, green, spiral filament 
was observed reaching up to the surface of the water. 
It was two or three feet in length, and bore a peculiar 
flower at the end. This was the female flower of Vad/zs- 
nerta, a very interesting object for study; it was quite a 
surprise to us, as the plani does not usually flower as 
early as July. Looking toward the shore, the water was 
covered with an innumerable quantity of white specs, 
which attracted our curiosity. Rowing up to them, we 
found that they were the male flowers of Amacharis. 
These are very curious flowers. The long, tubular peri- 
anth, sometimes two or three inches in length, reaches 
from the axil of a leaf to the surface of the water, and 
bears the stamens above. It would easily be mistaken 
for the flower-stem, but it is really the tubular perianth. 
These flowers were very abundant, so that the water 
appeared white with them. The pollen-grains were 
numerous, and could be seen floating about on the water 
in little clusters resembling snow-flakes. Potamogeton 
was abundant, in several forms, and the common arrow- 
plant, so named from the shape of the leaf, Pontedaria 
cordata, which is also good for large aquaria. This plant 
should be set in a flower-pot, with suitable soil in which 
to root, and then submerged, either wholly or in part. 

Among the alge, two species of Oscillaricacee were 
found quite actively moving Osczl/larza tentus and “ittor- 
alts, and Lyngbya majuscula, The most interesting 
specimen of all, however, was a species of Ulothrix, a 
very common, filamentous, green algz, in which the cells 
are about as long as they are wide. It was interesting 
because when we examined it,-at about seven o’clock the 
next morning, the process of giving off swarm-spores had 
just begun. The entire contents of each cell in whole 
filaments, quickly formed into green, spherical masses, 
which began to move about in the confined space within 
the cells; soon the cell-walls ruptured, and the contents 
escaped as very active swarm-spores, somewhat elon- 
gated in form, and furnished with four long, whip-like 
appendages, or flagella, by means of which they could 
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swim about. They measured 5.8 to 8u (.00022 to .00033- 
inch in diameter). After a while they become attached 
to some object, lose their flagella, elongate and subdivide, 
forming new growths of Ulothrix.—The American 
Monthly Microscopical Fournal. 





SELENOGRAPHICAL. 


For the purpose of comparing drawings of lunar 
objects, it is proposed to circulate at frequent intervals, 
among observers, a portfolio containing sketches and 
descriptions of various formations, which will ultimately 
be presented to the Selenographical Society. To cover 
expenses, an annual subscription of 2s. 6d. will be re- 
quired. Among those who have already signified their 
intention of joining in the movement are Rev. F.B. 
Allison, Mr. W. R. Birt, Mr. T. P. Gray, Rev. R.S. Hutch- 
ings, and the Rev. Dr. Richards. Those who are willing 
to add their names to the above list are requested to 
communicate with the editor of “SCIENCE.” 


BOOKS RECEIVED. 


SEA MossEs. A Collector’s Guide and an Introduction 
to the Study of Marine Alge, by A. B. HERVEY, 
A.M. _ S.E. Cassino, Boston, 1881. 


We welcome this excellent book, published at a season- 
able moment, which will make it doubly appreciated by 
the public. 

To the thousands who are now making a temporary 
home within the sound of the surf and who love the sea, 
seeking its presence for rest of spirit or health of body, 
the present work will be found a welcome companion 
and guide, opening up a new channel for the pleasant 
passage of leisure hours. No longer need the idler 





watch the incoming and outgoing of the tides with list- | 


less indifference, or be weary of the beating of sleepless 
waves, as they go tumbling among the rocks. 

The author prepares the way for another pleasure 
which “this great and wide sea” can give us, besides 
that which she offers to our fancy and our dreams. In 
the contemplation and study of the exquisitely beautiful 
flora which she nurtures in her ample waters. 

{f you become acquainted with these plants, their 
beauty, delicacy and grace, and know their names, 
habits and history, you will admit the sea has added a 
new charm to your existence. 

There may be no royal road to knowledge, but Mr. A. 
B. Hervey has certainly selected the shortest and most 
agreeable path by which the tyro may acquire a practical 
knowledge of the department of Cryptogamic Botany, in- 
cluded in the study of the most beautiful of Marine Alge, 
the Sea Mosses. 

The publishers have done justice to Mr. Hervey’s work, 
and have produced a handsome printed book of nearly 


300 pages, with twenty full-page colored illustrations of | 


the most beautiful of the Sea Mosses, which will be found 
of great value to the student engaged in these studies, 

No person of intelligence residing within reach of the 
sea, should remain without a copy of this work. 





Pror. S. P. LANGLEY has made the following calculation : 
—A sunbeam one square centimeter in section 1s found in 
the clear sky of the Alleghany Mountains to bring to the 
earth in one minute enough heat to warm one gramme of 
water by 12 C, It would therefore, if concentrated upon a 
film of water 1-5ooth of a millimetre thick, 1 millimetre 
wide, and-ten millimetres long, raise it 835 in one second, 
provided all the heat could be maintained. And since the 
specific heat of platinum is only 0.0032, a strip of platinum 
of the same dimensions would, on a similar supposition, be 
ee in one second to 2603°C.—a temperature sufficient to 
melt it ! 


| uished as depressions in the deposit. 





NOTES. 





FAuvRE batteries are now made with flat plates, the roll- 
ing up of the sheets having been found to produce many 
cracks in the minium. 

FrRoM exact experiments, M. Mascart finds that the 
intensity of current capable of producing in one second the 
electrolysis of the equivalent of a substance expressed in 
milligrammes is equal to 96.01 webers. 


REMSEN has again investigated the action of finely-divided 
iron in inducing the formation of cyanide when nitrogen is 
passed over a hot mixture of carbon, iron, and an alkaline 
metal ; he finds that freshly reduced iron induces a large 
formation of cyanide, but that iron after keeping for some 
time loses this power. 


? 

THE PHYSIOLOGICAL EFFECTS OF MATE.—Maté, or Par- 
aguayan tea, is known to be extensively used in South 
America, and almost universally in Brazil, the common 
practice being to pour boiling water on some of the powder 
(consisting of ground leaves and twigs of certain species), 
then to suck the infusion through tubes provided with 
strainers. MM. d’Arsonval and Conty have recently in- 
quired into the action of this substance, administering it to 
dogs, either by injecting into the veins or by introduction 
into the stomach, and they have observed a remarkable 
effect of it on the gases of the blood. It dimishes the car- 
bonic acid and oxygen both of the arterial and of the venous 
blood to a large extent, sometimes a third or even half of 
the normal quantity. This action, whichis less intense 
during digestion, and has no necessary relation to phenom- 
ena of excitation of the sympathetic nerve-system, is some- 
what obscure as to its “mechanism,” but its existence 
proves directly the importance and nutritive value of the 
aliment in question, which, consumed in such large quan- 
tities in South America, is almost unknown in Europe. 

Pror. IRA REMSEN, of the Johns Hopkins University, 
Baltimore, has been lately experimenting as to whether the 
chemical behavior of a metal is in any way influenced by 
magnetic action, and has obtained some interesting results. 
The best effects were got by placing a shallow, thin iron 
vessel holding copper sulphate solution over the poles of a 
magnet. Out of the magnetic field the solution would de- 
posit a uniform coating of copper, but in the field the lines 
marking the outlines of the poles were sharply disting- 
In this case a per- 
manent magnet was used capable of supporting 55 lbs. With 
an electro-magnet still more striking effects were observed. 


| There was no deposit of copper on a narrow space marking 


the outline of the poles. Within this the deposit was 
fairly uniform, but outside the copper was deposited in ir- 
regular ridges running at right angles to the lines of force, 
and apparently coincident with the lines marking the 
equi-potential surfaces. By increasing the power of the 
electro-magnet, the actionis intensified, and the area af- 
fected is broadened. The cause of the phenomenon has 
not yet been elucidated. 


Pror. E. LoMMEt describes in Wied. Ann. a new polar- 
ising apparatus in which two plates of platinocyanide of 
magnesium, cut perpendicularly to the optic axis, are used 
as polariser and analyser, just asin the tourmaline pincette. 
Such a section of this crystal transmits a blue light, which, 
when the angle of incidence exceeds 2°, it is found to be 
perfectly polarised in the plane of incidence, and it there- 
fore can be used, if tilted to that extent out of perpendicu- 
larity to the axis, as a polariser for a pencil of parallel blue 
rays. One curious point in respect to the behavior ofa 
thin film thus prepared is the following: Let ordinary non 
polarised light be lcoked at through the crystal while the 
latter is normal in the line of sight. A white central spot, 
perfectly circular in form, and non-polarised, is observed in 
the middle ot a blue field, which 1s polarised at every point 
radially. The only other crystals which can be used for 
polarising pincettes are the tourmaline and herapathite 
(iodo-sul phate of quinine); the point of difference between 
these and the platino-cyanide of magnesium is that while 
the two former (which are negative crystals) absorb the or- 
dinary ray, and must therefore be cut parallel to the optic 
axis, the latter absorbs the extraordinary ray, and must 
therefore be cut at right angles to the optic axis, 
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A CONTINUOUS registering thermometer for recording the 
temperature of the body has just been described by its in- 
ventor, M. Marey. It consists of a brass tube communi- 
cating with a Bourdon manometer, containing oil, and 
closed. Any change of temperature, by altering the inter- 
nal pressure, makes the curved manometer tube curl more 
or less, and to it is fixed an index which registers the move- 
ments by inscribing them on a recording cylinder. The 
thermometric bulb may be at some distance from the in- 


scribing apparatus, being connected: by a flexible tube of 

annealed copper. Two such bulbs may be applied to differ- 
| ent parts of the body, even to the interior. It is possible 
| therefore to note the relation between the temperatures of 
| the interior and exterior of the body. If we remember 
| rightly, an analogous but more portable instrument was 
suggested some time ago by Mr. Donald Macalister, but 
| we are not aware whether his instrument is yet before the 
| public. 
































SUN SPOTS. 
The following record of observations made by Mr. D. P. Todd, Assistant, has been forwarded by Prof. S. Newcomb, U. S. Navy, 
Superintendent Nautical Almanac Office, Washington, D. 
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~ METEOROLOGICAL REPORT FOR NEW YORK CITY FOR THE WEEK ENDING AUG, 20, 1881. 
Latitude 40° 45’ 58" N.; Longitude 73° 57, 58" W.; height of instruments above the ground, 53 feet ; above the sea, 97 
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Maximum for the week at 9a. m., August 17th ........... 30.064 ‘* Maximum for the week,at 4pm. 2oth = ato am 14th, 71. i 
Minimum at oa.m., August 14th --=> 29.590 ** Minimum e . sam, 17th 56. at sam 17th, 55- si 
IE inc nctes Cintcdenntor amasdecssibencennesnennes ne Range e (3h he:  ‘swbuwnhoasins 
| | ; an 
WIND. | HYGROMETER. | CLOUDS. RAIN AND SNOW. [4 
| 4 
FORCE IN | ais | t 3 : peniis die pk eee tS 
| , VELOCITY sg es ree ee ae CLEAR ° DEPTH OF RAIN AND SNOW 
DIRECTION, lIN MILES,| EBS: PER |FORCE OF VAPOR.| jouniprry, | avencaee: x6 i ANGLER 
| ; - 'SQR. FEET. | el ek i 
AUGUST. | Distance. ,; | £ rs siglaldi & § é =" = Dura- 
7 a,.M.2p.m.9 p.m.| forthe | Time. a a a; cdjalay & a | «a Begin-| End- gy 
| | waka i 6 al niala e | © ing. | ing. seal! 
Sunday, 14.) R.wW. Den w.n.n.w. 213 |4%| 6.20am| .543 | .492| .462| 79 | 53 | 65 /2cir.cu.4cir.cu.gcu. | -.... | --.-. | ----- 
Monday, 15.1. ne... n,e. n,n. €./ 234 «7. | 2.00am) .489 | .532,, 509 74 03 | 74 |T CIT. S. 7 Cir, CU. 4 Cu. j natee d saney | nape 
Tuesday, 16.n.n, e.¢€. n.e.e, n. e.| 151 2% 10.20am!} .470 | .462 | .433 | 73 65 | 73 |7 Cir.cu. 10 Pe yi gaaond cenew 1 weeee 
Wednesday,17-/ n.e.! e Js. S. €.! 145 5% g.coam .422! .460 .473 87 83 | 88 '4CIr. cu. 10 10 11 pmiizpm_ 1.00 
Thursday, 15. n. nee, n.e./n. n. €.| 116 2 4.00am! .456 .470, .483 88 | 73 | 78 10 g cu. o> ee eae eine 
| F | { ram | 2am. 1.00 
Friday, 19. 1, n.n.W.A.n.w. 83 % 2.00 pm) -516 | .564 | .556| 83 80 | 84 'gcu. g cu, jt0 7 uhamii2 m 0.30 
Saturday, 20.) n.e. | ne. In. n. w.! 73 2% 11.10am| .556 | .537 | .628 | 84 54 72 '8cu. 3 cu. SO. (| cucae } aoeus) opens t 
iiistenoe traveled during the week. ...-......------------- 1,015 ‘miles, Total amount of water for the WG Rieicsn<chaSon x csénepencnesss .03 inch. 
Maximum force...-.----------- +--+ -- ene ene e none eee nen ee 7 Ibs, PGE Ce PRG in an edd a caan cue sesanvss> 2 hours, 30 minutes 


DANIEL DRAPER, Ph. D. 


Director Meteorological Observatory of the Department of Public Parks, New York. 





XUM 





